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[Problems to be Solved by the Invention] 

While making on basis of satisfactory electrical conductivity 
and thermal conductivity which are a characteristic of 
graphite sheet , while conveying electricity as easeof use heat 
release it does, offer metal - graphite sheet composite and 
electronic equipment which it does securely and easily and is 
possible . 

[Means to Solve the Problems] 

Connecting to thermal in heat emitting body SO, heat where 
heat emitting body SO occurswith metal - graphite sheet 
composite 60 in order to conduct, laminate material 73 of 
electrically insulating property where the stack body which 
consists of metal foil 71 and gn^ihite sheet 70 and metal foil 
71 whichare arranged on aspecf of at least one of graphite 
sheet 70 and graphite sheet 70 which are connected to thermal 
vis-a-vis heat emitting body 50 has laminated the graphite 
sheet 70 at least and. It has thermal connection portion 74 
which connects metal foil 71 to thermal vis-a-vis theheat of 
heat emitting body SO which conducts via graphite sheet 70 
and thermaldischarge object portion 61 in order to discharge 
noise . 

[selected drawing ] 
Figure 4 
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[CIaim(s)] 
[Claim 1] 

Connecting to thermal in heat emitting body , heat where 
theaforementioned heat emitting body occurs with metal - 
graphite sheet composite in order to conduct, the laminate 
material of electrically insulating property where metal foil 
and aforementioned graphite sheet andconsists of 
aforementioned metal foil stack body which are arranged 
onaspect of at least one of graphite sheet and aforementioned 
graphite sheet which are connected to thermal vis-a-vis 
aforementioned heat emitting body have laminated 
aforementioned graphite sheet at least and, metal • graphite 
sheet composite . which makes thermal connection portion 
which connects aforementioned metal foil to thermal vis-a-vis 
thermal discharge object portion in order todischarge heat of 
aforementioned heat emitting body which conducts via 
theaforementioned graphite sheet , and, it has and feature 

[Claim 2] 

As for portion of aforementioned metal foil , metal - graphite 
sheet conqwsite . which isstated in Claim 1 which from 
aforementioned laminate material has beenexposed in outside 

[Claim 3] 

As for aforementioned metal foil , vis-a-vis aspect of 
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theaforementioned graphite sheet metal - graphite sheet 
composite . which is stated in Claim 1 which hasglued by 
adhesive of electrical conductivity 

[Claim 4] 

As for aforementioned metal foil , metal - graphite sheet 
con^)osite . which is stated in the Claim 1 which has 
possessed protrusion which is connected to thermal to surface 
side of aforementioned graphite sheet 

[Claim 5] 

As for aforementioned thermal connection portion , passing 
by 1 St hole of theaforementioned metal foil and second hole 
of aforementioned graphite sheet and the third hole of 
aforementioned laminate material , metal - graphite sheet 
composite . which it states in the Claim 1 which is connected 
to thermal vis-a-vis aforementionedthermal discharge object 
portion 

[Claim 6] 

As for aforementioned thermal discharge object portion , 
metal - graphite sheet composite , which isstated in Claim 5 
which is a ground of circuit board. 

[Claim 7] 

As for aforementioned thermal connection portion , with 
screw of metallic , as foraforementioned screw head portion 
and aforementioned head which pressure bonding make 
aforementioned metal foil being formed as one unit, 
theaforementioned 1 st hole, passing by second hole , and 
theaforementioned third hole , metal - graphite sheet 
composite . which it states in Claim 5 whichpossesses 
external thread which is screwed in to aforementioned 
thermaldischarge object portion 

[Claim 8] 

Connecting to thermal in heat emitting body , heat where 
theaforementioned heat emitting body occurs with electronic 
equipment which possesses metal - graphite sheet composite 
in order to conduct, as for aforementioned metal - graphite 
sheet conq^osite , metal foil whichis arranged on aspect of at 
least one of graphite sheet and theaforementioned graphite 
sheet which are connected to thermal vis-a-vis 
theaforementioned heat emitting body and, electronic 
equipment . which makes thermal connection portion which 
connects aforementioned metal foil to thermal vis-a-vis 
thermal discharge object portion in order todischarge heat of 
aforementioned heat emitting body which conducts via the 
laminate material and aforementioned graphite sheet of 
electrically insulating property where theaforementioned 
graphite sheet and stack body which consists of 
theaforementioned metal foil have laminated aforementioned 
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Specification 

[0001] 



graphite sheet at least,and, it has and feature 
[Claim 9] 

As for portion of aforementioned metal foil , electronic 
equipment . which isstated in Claim 8 which from 
aforementioned laminate material has beenexposed in outside 

[Claim 10] 

As for aforementioned metal foil , vis-a-vis aspect of 
theaforementioned graphite sheet electronic equipment . 
which is stated in Claim 8 which hasglued by adhesive tape of 
electrical conductivity 

[Claim 11] 

As for aforementioned metal foil , electronic equipment , 
which is stated in the Claim 8 which has possessed protrusion 
which is connected to thermal to surface side of 
aforementioned graphite sheet ^ 

[Claim 12] 

As for aforementioned thermal connection portion , passing 
by 1 St hole of tiieaforementioned metal foil and second hole 
of aforementioned graphite sheet and the third hole of 
aforementioned laminate material , electronic equipment . 
which it states in the Claim 8 which is connected to thermal 
vis-a-vis aforementionedthermal discharge object portion 

[Claim 13] 

As for aforementioned thermal discharge object portion , 
electronic equipment . which isstated in Claim 12 which is a 
ground of circuit board 

[Claim 14] 

As for aforementioned thermal connection portion , with 
screw of metallic , as foraforementioned screw head portion 
and aforementioned head portion which pressure bonding 
make aforementioned metal foil being formed as one unit, 
theaforementioned 1 st hole, passing by second hole , and 
theaforementioned third hole , electronic equipment . which it 
states in Claim 12 whichpossesses external thread which is 
screwed in to aforementioned thermaldischarge object portion 



[Description of the Invention] 
[0001 ] 

[Technological Field of Invention] 

this invention, connecting to thermal in heat emitting body , 
heat where the heat emitting body occurs is something 
regarding metal - graphite sheet composite in order to conduct 
and electronic equipment which possesses metal - graphite 
sheet conq)osite . 
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[0002] 

[Prior Art] 

Usually, copper and aluminum or other metallic material are 
used as material of thermal conductivity . 

These material are used widely with sufficient function at 
time of conventional using. 

But, it has become interference where as for metallic material 
not to be a flexible , you cannot avoid occurrence of heat 
which is large to localized , because with current supply lead 
wire arriving at bottom provides the heat release and is not 
possible , mechanism of heat release mechanism of current 
supply is necessary to install separately, at time of 
thecon^ilation and use of electronic element is large. 

Concretely, glueing surface which is close to active layer of 
the for example semiconductor laser chip to small piece of 
crystalline substance where thermal conductivity such as 
silicon or berylium oxide , silicon carbide , diamond is good 
relatively, you say that (this structure is called so-called 
submount . ), it will improve the heat release , it is done . 

[0003] 

Furthermore, when high output operation is necessary in 
semiconductor laser chip , also etcattaching active layer side 
of semiconductor laser chip to cooled side of [peruchie ] 
element , inorder to cool efficiently is done actually. 

carbonaceous material is used as light weight heat resistance 
material or as high strength material , as various structural 
material . 

As for graphite which carbon atom connects to net mesh 
condition of 6 square in carbon material a this way, 
application as heat release * electric heating material which 
utilizesthat high thermal conductivity wide has made wax . 

[0004] 

Especially, graphite of sheet makes those of large surface area 
easily, as it is possible , because it has been rich to the 
softening quite with high thermal conductivity , it is used for 
place where the heat conductor and [hiitosupureddaa ] are 
needed as material for heat transmission . 

this graphite sheet , because it has relatively high electrical 
conductivity , can become also shielding material of 
electromagnetic wave noise . 

However, when from chip which becomes also 
electromagnetic wave noise source graphite sheet was pasted 
because of heat release , is a possibility which heat 
transmission materialfurthermore becomes noise propagation 



Page 8 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2004023066A 



2004-01-22 



[0005] 

^icii. i^«$(i^f£MltLr^^>K(GND) 
[0006] 

zhtX\ tztxii. 1^mw■^ 0-3301 77-^^ 
#^$^lTL^■5fci^). ;^)^<^yj»L^lS■efcy.tal: 

jt«)^f<S:lcligiJtA<ffiU, 

^gB¥8-267647-^i;tffl|Cli. b— !f 



[0007] 

u§im»(Dm±t^m^ismt^fzii)(D±m 



material. 
[0005] 

[Problems to be Solved by the Invention] 

Because of this , when metal material it uses, as shielding 
material soldering doing wiring , you connect to ground 
(GND). 

On one hand, as for graphite sheet , softening as for 
possessing and the thermal conductivity it is large, but from 
&ct that sur&ce is very lacking in reactivity , as for soldering 
or other operation it is difficult generally. 

In addition screw trying to do graphite sheet , because 
intensity of the sheet itself is weak, sheet is easy to do 
breakage. 

When utilizing merit of graphite sheet that actually like above 
thepoint, has heat conduction and electrical conductivity 
which are superior, it had becomelarge problem . • -~ .- ■» 

[0006] 

So ^r, structure which laminates metal thin film in graphite 
sheet is explainedto for example Japan Unexamined Patent 
Publication Hei 10- 330177disclosure . 

But, as for metal thin film , because direct deposition it is 
made on graphite sheet by vacuum vapor deposition , sputter 
vapor deposition , or plating , with thin film , intensity is quite 
low in the screw etc. 

In addition, boring hole through graphite sheet with laser 
machining .becoming fixed laminating support member of 
one , graphite cladding structure material whichbecomes is 
proposed to Japan Unexamined Patent Publication Hei 8- 
267647disclosure . 

However, wath this technique intensity of graphite sheet is 
increased, althoughit is possible , labor on process is required, 
but therewas a difficulty that catches. 

Then while this invention cancelling above-mentioned 
problem , making onbasis of satisfactory electrical 
conductivity and thermal conductivity which are a 
characteristic of graphite sheet , while conveying electricity as 
ease of use heat release itdoes, metal - graphite sheet 
composite and electronic equipment which it does securely 
andeasily and is possible are offered have made the objective . 

[0007] 

[Means to Solve the Problems] 

As for invention of Claim 1 , connecting to thermal in heat 
emitting body ,heat where aforementioned heat emitting body 
occurs with metal • grs^hite sheet composite in orderto 
conduct, metal foil which is arranged on aspect of at least one 
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[0008] 



[0009] 



of graphite sheet and aforementioned graphite sheet which are 
connected to the thermal vis-a-vis aforementioned heat 
emitting body and. It is a metal - graphite sheet composite 
which makes thermal connection portion which connects 
aforementioned metal foil to thermal vis-a-vis thermal 
discharge object portion in order todischarge heat of 
aforementioned heat emitting body which conducts via the 
laminate material and aforementioned graphite sheet of 
electrically insulating property where theaforementioned 
graphite sheet and stack body which consists of 
theaforementioned metal foil have laminated aforementioned 
graphite sheet at least,and, it has and feature. 



metal foil is arranged on aspect of at least one of graphite 
sheet. » . 

laminate material is polymer sheet where stack body which 
consists of graphite sheet and metal foil has laminated 
graphite sheet at least. 

thermal connection portion is portion which connects metal 
foil to thermal vis-a-visthermal discharge object portion in 
order to discharge heat of the heat emitting body which 
conducts via graphite sheet . 

Because of this, heat where heat emitting body occurs is 
conveyed to the thermal connection portion via graphite sheet 
and metal foil . 

As for thermal connection portion , this heat of heat emitting 
body which is conveyed can bedischarged vis-a-vis thermal 
discharge object portion . 

Because of this, making use of satisfactory thermal 
conductivity which is a characteristic of graphite sheet , it 
conveys heat where heat emitting body occurs, to metal foil it 
is possible , heat which is conveyed to metal foil itdischarges 
vis-a-vis thermal discharge object portion via thermal 
connection portion it to be possible, heat of heat emitting 
body can be discharged simply andsecurely. 

Because stack body which consists of graphite sheet and 
metal foil at least graphite sheet , is laminated by laminate 
material , powder which it occurs from surface of graphite 
sheet prevents fact that scatter it doessecurely, it is possible . 



Invention of Claim 2 , from aforementioned laminate material 
has exposed the portion of aforementioned metal foil , in 
outside in metal - graphite sheet composite which isstated in 
Claim 1 . 



[0008] 

With Claim 1 , as for graphite sheet , it is connected to 
thermal vis-a-vis heat emitting body . 



[0009] 
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[0010] 

Because with Claim 2 , portion of metal foil from laminate 
material hasexposed in outside , directly, wiring etc soldering 
is done in the metal foil , it becomes possible. 

[0011] 

As for aforementioned metal foil , it has glued by adhesive of 
the electrical conductivity vis-a-vis aspect of aforementioned 
graphite sheet as forinvention of Claim 3 , in metal - graphite 
sheet composite which is stated in Claim 1 . 

[0012] 

Because with Claim 3 , it can glue metal foil with adhesive of 
the electrical conductivity vis-a-vis aspect of graphite sheet , 
metal foil and grspbitt sheet areconnected by electrical 
satisfectorily, can do arrangement at thesame time for 
graphite sheet of metal foil simply. 

[0013] ' - • 

As for invention of Claim 4 , as for aforementioned metal 
foil , it haspossessed protrusion which is connected to thermal 
to surface side ofeforementioned graphite sheet in metal - 
graphite sheet composite which is stated in Claim 1 . 

[0014] 

Because with Claim 4 , as for protrusion of metal foil , it is 
connectedto thermal to sur&ce side of graphite sheet , it 
conducts heat between metal foil and graphite sheet with a 
wider sur&ce area securely, it is possible. 

[0015] 

As for aforementioned thermal coimection portion , passing 
by 1 St hole of theaforementioned metal foil and second hole 
of aforementioned graphite sheet and the third hole of 
aforementioned laminate material , it is coimected to thermal 
vis-a-vis aforementioned thermal discharge object portion as 
for inventionof Claim 5 , in metal - graphite sheet coiiq>osite 
which is stated in Claim 1 . 

[0016] 

With Claim S , as for thermal connection portion , it is 
connected to thermal vis-a-vis thermal discharge object 
portion via 1 st hole of metal foil and second hole of graphite 
sheet and third hole of laminate material . 

[0017] 

As for invention of Claim 6 , as for aforementioned 
thennaldischarge object portion , it is a ground of circuit 
board in metal - graphite sheet composite which isstated in 
Claims . 

[0018] 
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As for invention of Claim 7, as for aforementioned thermal 
connection portion , withscrew of metallic , as for 
aforementioned screw head andaforementioned head which 
pressure bonding make aforementioned metal foil being 
formed as one unit, aforementioned 1 st hole, passing by 
second hole , and aforementioned third hole , it possesses 
external thread whichis screwed in to aforementioned thermal 
discharge object portion in the metal - graphite sheet 
conq)osite which is stated in Claim 5 . 

[0019] 

With Claim 7, as for thermal connection portion it is a screw 
of metallic . 

head portion of this screw pressiu-e bonding makes metal foil . 

Because external thread which is with this head portion as one 
unit, passing by I st hole and second hole and third hole , is 
screwed in to thermaldischarge object portion , it can lock 
graphite sheet and metal foil securely. 

[0020] 

As for invention of Claim 8, connecting to thermal in heat 
emitting body ,heat where aforementioned heat emitting body 
occurs with electronic equipment whichpossesses metal - 
graphite sheet composite in order to conduct, as for 
aforementioned metal - graphite sheet composite , metal foil 
which is arranged on aspect of at least one of the graphite 
sheet and aforementioned graphite sheet which are connected 
to thermal vis-a-vis aforementioned heat emitting body and. It 
is a electronic equipment which makes thermal connection 
portion which connects aforementioned metal foil to thermal 
vis-a-vis thermal discharge object portion in order todischarge 
heat of aforementioned heat emitting body which conducts via 
the laminate material and aforementioned graphite sheet of 
electrically insulating property where theaforementioned 
graphite sheet and stack body which consists of 
theaforementioned metal foil have laminated aforementioned 
graphite sheet at least,and, it has and feature. 

[0021] 

With Claim 8, as for graphite sheet , it is connected to thermal 
vis-a-vis heat emitting body . 

metal foil is arranged on aspect of at least one of graphite 
sheet . 

laminate material is polymer sheet where stack body which 
consists of graphite sheet and metal foil has designated 
graphite sheet as cross section at least. 

thermal connection portion is portion which connects metal 
foil to thermal vis-a-visthermal discharge object portion in 
order to discharge heat of the heat emitting body which 
conducts via graphite sheet . 
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Because of this, heat where heat emitting body occurs is 
conveyed to the thermal connection portion via graphite sheet 
and metal foil . 

As for thermal connection portion , this heat of heat emitting 
body which is conveyed can bedischarged vis-a-vis thermal 
discharge object portion . 

Because of this, making use of satisfoctory thermal 
conductivity which is a characteristic of graphite sheet , it 
conveys heat where heat emitting body occurs, to metal foil it 
is possible , heat which is conveyed to metal foil itdischarges 
vis-a-vis thermal discbarge object portion via thermal 
connection portion it to be possible, heat of heat emitting 
body can be discharged simply andsecurely. 

Because stack body which consists of graphite sheet and 
metal foil at least graphite sheet , is laminated by laminate 
material , powder which it occurs from surfoce of graphite 
sheet prevents fitct that scatter k doessecurely, it is possible . 

[0022] 

Invention of Claim 9, from aforementioned laminate material 
has exposed the portion of aforementioned metal foil , in 
outside in electronic equipment which isstated in Claim 8. 

[0023] 

Because with Claim 9, portion of metal foil from laminate 
material hasexposed in outside , it means that head portion 
and metal foil of thescrew are connected to electrical 
satis&ctoriiy by doing screw etcin location of cdnqrasite 
material . 

In addition, when sticking metal foil to graphite sheet , 
registration for the graphite sheet can do this structure sinq)ly. 

[0024] 

As for aforementioned metal foil , it has glued by adhesive 
tape of the electrical conductivity vis-a-vis aspect of 
aforementioned graphite sheet as forinvention of Claim 10 , in 
electronic equipment which is stated in Claim 8. 

[0025] 

Because with Claim 10 , it can glue metal foil with adhesive 
of the electrical conductivity vis-a-vis aspect of graphite 
sheet , it can do arrangement for graphite sheet of metal foil 
simply. 

[0026] 

As for invention of Claim 1 1 , as for aforementioned metal 
foil , it haspossessed protrusion which is cotmected to thermal 
to sur&ce side ofoforementioned graphite sheet in electronic 
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[0032] 

&So 

[0033] 



equipment which is stated in Claim 8. 
[0027] 

Because with Claim 1 1 , as for protrusion of metal foil , it is 
connectedto thermal to surface side of graphite sheet , it 
conducts heat between metal foil and grapEite sheet with a 
wider surface area securely, it is possible. 

[0028] 

As for aforementioned thermal connection portion , passing 
by 1 St hole of theaforementioned metal foil and second hole 
of aforementioned graphite sheet and the third hole of 
aforementioned laminate material , it is connected to thermal 
vis-a-vis aforementioned thermal discharge object portion as 
for inventionof Claim 12 , in electronic equipment which is 
stated in Claim 8. 

[0029] 

With Claim 12 , as for thermal connection portion , it is * - -^ 
connected to thermal vis-a-vis thermal discharge object 
portion via 1 st hole of metal foil and second hole of graphite 
sheet and third hole of laminate material . 

[0030] 

As for invention of Claim 13 , as for aforementioned 
thermaldischarge object portion , it is a ground of circuit 
board in electronic equipment which isstated in Claim 12 . 

[0031] 

As for invention of Claim 14 , as for aforementioned thermal 
connection portion , withscrew of metallic , as for 
aforementioned screw head portion andaforementioned head 
portion which pressure bonding make aforementioned metal 
foil being formed as one unit, aforementioned 1 st hole, 
passing by second hole , and aforementioned third hole , it 
possesses external thread whichis screwed in to 
aforementioned thermal discharge object portion in the 
electronic equipment which is stated in Claim 12 . 

[0032] 

With Claim 14 , as for thermal connection portion it is a 
screw of metallic . 

head portion of this screw pressure bonding makes metal foil . 

Because external thread which is with this head portion as one 
unit, passing by 1 st hole and second hole and third hole , is 
screwed in to thermaldischarge object portion , it can lock 
graphite sheet and metal foil securely. 

[0033] 

[Embodiment of the Invention] 

Below, preferred embodiment of this invention is explained in 
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detail on basis of attached figure . 

Furthermore, because embodiment which is expressed below 
is preferred embodiment of this invention , desirable various 
limitation is attached in technically » butif range of this 
invention is not statement of effect which limits theespecially 
this invention at time of explaining below, it is not 
somethingwhich is limited to these shape . 

[0034] 

Figure 1 has shown embodiment where electronic equipment 
which possesses the metal - graphite sheet composite of this 
invention is desirable. 

electronic equipment 10 which is shown in Figure 1 is 
so-called portable information terminal (PDA) as one 
exan^le . 

this electronic equipment 10 has had chassis 12 and display 
14. . 

Figure 2 furthermore has shown electronic equipment 10 of 
Figure 1 in detail. 

electronic equipment 10 of Figure 1 has had key 26,28 in 
order to show jack 27, other function in order to connect ear 
Hong of volume adjustment section 24, outside of chassis 12, 
display 14, input device 20, and power key 22, audio . 

[0035] 

input device 20 of Figure 1 is something in order to give 
co-ordinate data of the pointer P by fact that it operates with 
finger F of site , for example hand H of operator (user ). 

Finger F with example of Figure 1 has used index fmger , but 
it does notcare of course even with other finger not just this. 

With Figure 2 , one example of information 40 which is 
indicated in display screen 30 of Figure 1 is indicated. 

As shown in Figure 1 and Figure 2 , pointer P is indicated in 
the display screen 30. 

this pointer P is pointer of arrow shape. 

[0036] 

As shown in Figure 2 , in other than pointer P, information 40 
and the key 44,46,48 etc in order to execute various functions 
are indicated in the display screen 30 of display 14. 

key 42 is key in order to indicate keyboard in display screen 
30. 

key 44 is key which is used for searching information . 
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key 46 indicates menu is key in order to do in the display 
screen 30. 

It is a key where key 48 changes for example indication to 
English indication or Japanese indication and is possible . 

It can operatethese key 42,44,46,48 with finger F by fact that 
touch itdoes. 

[0037] 

chassis 12 of Figure 2 has had 1 st portion 12 A and 2 nd 
portion 12 B. 

Also iq)per chassis portion calls 1 st portion 12 A, also lower 
chassis portion calls 2 nd portion 12 B. 

1 st portion 12 A and 2 nd portion 12 B among those form 
space by piling up. 

display 14 and circuit board etc are acconunodated in this 
space. 

chassis 12 is made ABS which is a for example plastic 
(acrylonitrile butadiene styrene ), PC (polycarbonate ), the PC 
+ ABS (polycarbonate + acrylonitrile butadiene styrene ), 
PBT (polybutylene terephthalate ), PPS (polyphenylene 
sulfide ), by modified PPE ( [porifechireneeteru ] ) etc. 

[0038] 

As shown in Figure 1 , circuit board 200 is acconmiodated in 

chassis 12. 

this circuit board 200 has installed display driver circuit in 
order to drive for example display 14 and the circuit etc in 
order to achieve fimction of input device 20. 

Figure 3 has shown portion of circuit board 200 which is. 
shown in the Figure 1 , CPU in order to control drive of 
display 14 as the one example of heating element which is a 
heat emitting body , (central processing unit ) 50 is installed 
in this circuit board 200. 

Heat which occurs when operating of this CPU 50 has 
become structure which can be discharged to outside due to 
metal - graphite sheet composite 60. 

ground (GND) 61 is formed on circuit board 200. 

this ground 61 is one example of conductor pattern \^ich was 
formed on circuit board 200. 

this ground 61 and metal - graphite sheet con:q)osite 60 heat 
release device (Even cooling apparatus you call ) 
configuration have done 62. 



Page 16 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2004023066A 

[0039] 

^a—y^^r-rh^-ha^fteoicoLxT. 
^S-^/77T-<hi/-hS^i*60l*, ^^yr 

'fhv-h70i:.^MS71t.^5t— h*t73 

^7:7r'fhv-h70(i, msiZTHt^otiiiJ- 
a)J!fte^$*<fci:^(S400A^b 1 ooow/ 



p^i=y7:'r'rhi/-h7oi*gt^SMe»l4 
;:a>y7:7r'i'he/-h7o^t-h3>y^7^i:L 

[0040] 

^|pl(a-b:firiSl)l=05:^l=ttf»U#-Scfc5'Ei:etfi£ 
^iTLTfcy, C(D^f777"rhv-h70I*. 134 
lcj3lti>55H]R^|6llcjftorj»$eit-V»-n^, 



ig4(7)^77r'rhi/-h7oa)-sei570Att. 

lll!ft^^--Cfe<5CPU50a)ia50AIC?tLT. fc 
[0041] 

'y77r-<hv-h70OteSS6S|570B(*. lal^S 

coy7>K6i$ai:T,cpu5oa)i6±-r-5 

[0042] 



2004-01-22 

[0039] 

Conceniing metal - graphite sheet composite 60, while 
referring to Figure 3 and Figure 4 , youexplain. 

metal - graphite sheet composite 60, graphite sheet 70 and 
metal foil 71 and laminate material 73 and, and has had the 
thermal connection portion 74. 

As for graphite sheet 70, being something where kind of 
carbon which isshown in Figure 5 takes layered structure , 
thermal conductivity of in-plane of the sheet from for 
example 400 is higher than thermal conductivity of copper 
and the aluminum or odier metal with 1000 W/mK , at same 
time density 1 g/cm<SP>3</SP> extent is light 
material . 

Simultaneously graphite sheet 70 is material which has high 
electrical conductivity . 

Heat is ^smitted is possible efficiently this graphite sheet 
70 ~as mie heat conductor by using. 

[0040] 

this graphite sheet 70 in in-plane direction (A-B direction) 
which is shown in direction, namely the Figure 5 of coupling 
sur&ce of carbon atom mainly, has had kind of configuration 
which heat release it can do in both , as for this graphite sheet 
70, is easy toconvey heat alongside arrow R direction in 
Figure 4 . 

one end 70 A of graphite sheet 70 of Figure 4 through for 
example heat transmission member 55, vis-a-vis theaspect 50 
A of CPU SO which is a heating element , to thermal 
beingcoimected or glueing. 

this heat transmission member 55 heat release sheet and can 
use thermal conductivity tape , or phase change material 
etcwhich contains for example alumina , boron nitride , 
aluminum nitride , silicon nitride or other thermally 
conductive fiUer . 

[0041] 

As for other end 70 B of graphite sheet 70, there is a position 
of ground 61 side of circuit board 200. 

this ground 61 is suitable to thermal discharge object portion . 

Via this ground 61, heat where CPU SO occurs can discharge 
beat to chassis 12 of electronic equipment 10 of Figure 1 or 
outside of chassis 12. 

graphite sheet 70 has had satis&ctory electrical conductivity 
and thermal conductivity . 

[0042] 
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metal foil 71 which is shown in Figure 3 and Figure 4 can use 
thesatisfactory electrical conductivity and metal , for example 
copper and aluminum or other general metal which possess 
the thermal conductivity . 

soldering or other work for thermal connection portion 74 of 
metallic by using general metal metal foil 71 this way, 
becomes possible. 

metal foil 71 is arranged in one sur&ce 80 of graphite sheet 
70. 

Vis-a-vis one sur&ce 80 of graphite sheet 70 glueing with 
adhesive of electrical conductivity ,it can lock this metal foil 
71. 

[0043] 

metal foil 71 has had protrusion 8 1 of preferably plurality . 

this protrusion 8 1 , X direction, and X direction of Figure 4 ... . •• - 
being verticaland is arranged into for example matrix state 
into paper surface alongside perpendicular Ydirection. 

cross section shape in Figure 4 of protrusion 81 almost is 
rectangle shape or square . 

metal foil 71 occasion where it glues vis-a-vis graphite sheet 
70, adhesion area and surface area in order heat conduction to 
do, when there is not a protrusion 8 1 .comparing, greatly it can 
expand by forming protrusion 81 a this way in plurality metal 
foil 71. 

Now, thermal conductivity (thermal conductivity ) of metal 
foil 71 and graphite sheet 70 it can improve. 

[0044] 

this metal foil 71 is formed to one surface 80 of other end 70 
B of one surfoce 80, especially graphite sheet 70 of graphite 
sheet 70. 

Part of that or it is good forming metal foil 71 over entire 
sur&ce butnot just this, vis-a-vis one end 70 A of graphite 
sheet 70 and one sur&ce 80 of the other end 70 B. 

In addition metal foil 71 arranging respectively vis-a-vis one 
surface 80 and other surface 8 1 of graphite sheet 70 is 
possible of course. 

[0045] 

laminate material 73 of Figure 4 is polymer sheet which 
laminates stack body of the graphite sheet 70 and metal foil 
71. 
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this laminate material 73, laminating stack body of metal foil 
71 and graphite sheet 70 completeIy,has become structure 
which you close. 

In order to close over essentially all sur&ces of graphite sheet 
70, laminate material 73 has laminated graphite sheet 70 and 
metal foil 71. 

[0046] 

Because of this, intensity of metal - graphite sheet composite 
60 is maintained, not only itbeing possible , so-called powder 
drop out (Falling of powder of graphite ) which it occurs from 
graphite sheet 70 isprevented, there is a large merit that it is 
possible . 

Furthermore this laminate material 73 can guarantee electrical 
insulating from outside for the graphite sheet 70 and metal 
foil 71. 

And as for this laminate material 73 laminating ^phite sheet 

70 and metal foil 71, there is alsoa merit that heat which it has 
conveyed from fact that youhave surrounded, with graphite 
sheet 70 and metal foil 7 1 , does not give thermal damage not 
to escape vis-a-vis other electronic element which Is 
vulnerable to die site , for example heat which is vuhierable to 
heat inside chassis 12 which itshows in Figure 1 . 

It makes this laminate material 73, PET (polyethylene 
terephthalate ) and with poly vinyl chloride , polyimide etc 
and, silicon etc widi polymer sheet , as this polymer it is 
possible , but it is notsomething which is limited to this. 

[0047] 

Above-mentioned like Figure 4 glueing making use of 
adhesive where double-sided tape or silver , gold , copper or 
other electrically conductive filler which possesses adhesive , 
for example electrical conductivity which possesses the 
electrical conductivity is contained, it locks graphite sheet 70 
and metal foil 71. 

Because of this, holding down thermal and electrical 
resistance between the graphite sheet 70 and metal foil 71 

small, graphite sheet 70 and metal foil 71 with thesatis&ctoiy 
state it can glue and to mechanical in thermal . 

[0048] 

thermal coimection portion 74 which is shown in Figure 3 and 
Figure 4 is made by the metal , for example copper and 
aluminum etc which possess thermal conductivity with for 
examplt rod . 

this thermal connection portion 74 has coimected metal foil 

71 and graphite sheet 70 and ground 61 to the thermal . 
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this thermal connection portion 74, 1 st hole 71 H of metal 
foil 71, passing by second hole 70 H of graphite sheet 70, and 
third hole 73 H of laminate material 73, is inserted vis-a-vis 
hole61 H of ground 61 which is a thermal discharge object 
portion and hole 200H of circuit board 200. 

Because of this, you can connect metal foil 71, graphite sheet 
70 and ground 61 to thermal with thermal connection portion 
74. 

material of metal foil 71 can adopt copper and aluminum etc 
anabove-mentioned way, but as for this thickness , being 
something which isdecided with objective and application , it 
is not something whichespecially is restricted. 

thickness of metal foil 71 is 30;mu M to 1 00;mu m as one 
example . 

[0049] - . 

Next, you explain concerning action of metal - graphite sheet 
composite 60 which is shown in Figure 3 and Figure 4 . 

circuit board 200 being operated, when CPU 50 operates, 
CPU 50 generatesheat. 

Heat of CPU 50, through heat transmission member 55, is 
transmitted to one end 70 A of graphite sheet 70. 

graphite sheet 70 conveys heat of this CPU 50 to other end 
70side B from one end 70 Aalongside R direction. 

this heat, through protrusion 81 etc to metal foil 71, as it 
conducts, isconveyed on ground 61 side via thermal 
connection portion 74. 

this heat which is transmitted becomes metal portion in 
chassis 12 of for example Figure 1 and or to be discharged to 
outside of chassis 12 via the groimd 61 . 

[0050] 

Next, Figure 6 has shown another embodiment of metal - 
graphite sheet composite 60 of this invention . 

metal - graphite sheet composite 60 of Figure 6 , as for 
differing from metal - graphite sheet composite 60 of Figure 
4 ,is shape of metal foil 71. 

this metal foil 71 has had protrusion 181. 

cross section shape of this protrusion 1 8 1 is for example 
triangle . 

And, opening 73 P is formed to portion of laminated part 
material 73. 

this way portion of metal foil 71 be able to connect composite 
material to substrate and GND etc with screw etc by being 
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opened in the outside of metal - graphite sheet composite 60 
by opening 73 P, in addition, in order head portion and 
opening 73 P of screw direct contact to do, electrical 
conductivity is good. 

[0051] 

Next, Figure 7 has shown furthermore another embodiment of 
metal - graphite sheet composite 60 of this invention . 

With metal - graphite sheet composite 60 of Figure 7 , 
protrusion 281 of metal foil 71 has become the for example 
table shape . 

Concerning other component of each embodiment of Figure 6 
and Figure 7 ,because it is same as component to which 
embodiment of Figure 4 corresponds, we have decided to use 
explanation. 

[0052] 

Figure 8 has shown furthermore another embodiment of metal 

- graphite sheet composite of the this invention . 

With this embodiment , thermal connection portion 174 is 
arranged in opening 73 P. 

rod with screw of metallic which differs, metal , for example 
copper and itmakes this thermal connection portion 174, with 
aluminum or other possess electrical conductivity and the 
thermal conductivity material , it is possible . 

this thermal connection portion 174 has had head portion 175 
and external thread 176. 

head portion 1 75 pressure bonding is done vis-a-vis top side 
ofmetalfoil71. 

external thread 176, 1 st hole 71 H of metal foil 71, second 
hole 70 H of graphite sheet 70,passes by third hole 73 H of 
laminate material 73, is screwed in vis-a-vis hole 61H of 
ground 61 and hole 200 H of circuit board 200. 

this way, by screw doing thermal connection portion 174 from 
upper part of the metal foil 71 which has been exposed, you 
can connect metal foil 71 and ground 61, and to mechanical 
simply in thermal making use of thermal connection portion 

174. 

[0053] 

Figure 9 has shown furthermore another embodiment of metal 

- graphite sheet composite 60 of the this invention . 

With embodiment of Figure 9 , as for laminate material 73 
sheath without beingdone, it is opened in portion of other end 
70 B of graphite sheet 70. 
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Vis-a-vis this laminate material 73, metal foil 71 is connected 
to thermal directly. 

this metal foil 71 is connected to thermal to grotmd 61 side 
making use of the thermal connection portion 74. 

It sticks this metal foil 71 and other end 70 B, with adhesive 
or adhesive whiclq>ossess electrical conductivity an 
above-mentioned way. 

[0054] 

Figure 10 has shown furthermore another embodiment of 
metal - graphite sheet composite 60 of the this invention . 

With metal - graphite sheet composite 60 of Figure 10 , 
thermal connection portion 74 has connected metal foil 71 
and the ground 61 to thermal directly. 

other end 70 B of graphite sheet 70 has glued on aspect of 
circuit board 200 by the adhesive or double-sided tape 1 50. 

metal foil 71 has glued by adhesive 156 which possesses 
electrical conductivity and the thermal conductivity vis-a-vis 
portion 70 C of other end 70 B of graphite sheet 70. 

Because of this heat where CPU 50 occurs conducts in metal 
foil 71 via grq)hite sheet 70 and adhesive 156. 

Because this heat which conducts is conveyed to ground 61 
which is a thermal discharge object portion via metal foil 7 1 , 
thermal connection portion 74, this heat isdischarged to 
outside via ground 61 . 

[0055] 

heat emission it designates metal - graphite sheet composite 
60 of this invention an above-mentioned way,as when 
operating, it can fransmit heat and this noise vis-a-vis the 
graphite sheet 70 vis-a-vis for example CPU 50 which is a 
heating element (heat emitting body ) where at same 
timebecomes also noise source, via heat transmission member 
55. 

And it can discharge this heat and noise , on ground 61 side 
via the graphite sheet 70, metal foil 71 and thermal 
connection portion 74. 

In addition metal - graphite sheet composite 60 excluding 
portion of portion and metal foil 71 which correspond to for 
example CPU 50, laminating stack body of graphite sheet 70 
and metal foil 7 1 with laminate material 73, has assured 
electrical insulating by &ct that itcovers. 

Therefore laminate material 73 and metal foil 71 being 
unnecessary portion , problem which the shunt is done can be 
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cancelled. 
[0056] 

With metal - graphite sheet composite 60 of this invention , 
we have glued with adhesiveness where the graphite sheet 70 
and metal foil 71 are satis&ctory, and from feet that metal foil 
71 a this way is provided, we take ground of CPU 50 which is 
a heating element , when it is possible , simultaneously, heat 
where the CPU 50 occurs can be discharged 

Furthermore, it can connect to electrical easily securely in 
such asbecause thermal connection portion 74 and as for 
metal foil 71 ako both is metal ,soldering. 

[0057] 

metal foil 71, one surface of graphite sheet 70 furthermore 
arranging respectivelyin both of one surface and other 
surface , with as kind of structure where metal foil 71. inserts 
graphite sheet 70 it does not care of course. 

By providing protrusion vis-a-vis metal foil 71, you can 
connect to the electrical , mechanical and thermal this 
protrusion to eat vis-a-vis graphite sheet 70. 

As for thermal connection portion 74 without providing hole 
in graphite sheet 70, as for the thermal connection portion 74 
metal foil 71 and ground 61 can be connected to electrical 
metal foil 71 with one surfece of graphite sheet 70 and being 
arranged in both of the other sur&ce . 

Because of this you can exclude labor which provides hole 
inorder to pass through thermal connection portion of screw 
or for example rod shape to the graphite sheet 70. 

[0058] 

By way, electronic equipment which possesses metal - 
graphite sheet composite of this invention for example 
portable telephone and is something to which include also 
electronic equipment of computer or otherare a 
information-related equipment of other types not just portable 
information terminal (PDA) which isillustrated, types , 

[0059] 

[Effects of the Invention] 

As above explained, according to this invention , while 
making on basisof satisfactory electrical conductivity and 
thermal conductivity which are a characteristic of the graphite 
sheet , while conveying electricity as ease of use heat release 
it does, it does securely and easily, it is possible . 

[Brief Explanation of the Drawing(s)] 
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[Figure 1] 

oblique view . which shows one example of electronic 
equipment which possesses metal - graphite sheet composite 
of this invention 

(Figure 2] 

Expanding electronic equipment of Figure 1 , oblique view . 
which it shows 

[Figure 3] 

oblique view . which shows metal - gr^hite sheet composite 
which is installed in circuit board of the electronic equipment 

[Figure 4] 

side view . which possesses cross section of metal - graphite 
sheet composite of Figive 3 

[Figure 5] 

* 

Figure which shows example of layered stnicturrof graphite 
sheet . 

[Figure 6] 

Figure which shows another embodiment of metal - graphite 
sheet composite of this invention . 

[Figure 7] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 8] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 9] 

oblique view . which shows furthermore another embodiment 
of metal - graphite sheet composite of the this invention 

[Figure 10] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Explanation of Symbols in Drawings] 

CPU (heat emitting body fcSl^li heating element G) one 
example ) 

metal -graphite sheet composite 
81 

protrusion of metal foil 
74 

thermal connection portion 
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73 

laminate material 
71 

metal foil 
70 

graphite sheet 
62 

heat release device 
61 

ground (Thermal discharge object portion ) 
60 

metal -graphite sheet composite 
50 

metal -graphite sheet composite 
200 

circuit board 
10 

electronic equipment 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

oblique view , which shows one example of electronic 
equipment which possesses metal - graphite sheet composite 
of this invention 

[Figure 2] 

Expanding electronic equipment of Figure 1 , oblique view . 
which it shows 

[Figure 3] 

oblique view . which shows metal - graphite sheet composite 
which is installed in circuit board of the electronic equipment 

[Figure 4] 

side view . which possesses cross section of metal - graphite 
sheet composite of Figure 3 

[Figure 5] 

Figure which shows example of layered structure of graphite 
sheet . 

[Figure 6] 

Figure which shows another embodiment of metal - graphite 
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sheet composite of this invention . 
[Figure 7] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 8] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 9] 

oblique view . which shows furthermore another embodiment 
of metal - graphite sheet composite of the this invention 

[Figure 10] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Explanation of Symbols in Drawings] 

CPU (heat emitting body S>i>l^lt heating element G) one 
example ) 

metal -graphite sheet composite 
81 

protnision of metal foil 
74 

thermal connection portion 
73 

laminate material 
71 

metal foil 
70 

graphite sheet 
62 

heat release device 
61 

ground (Thermal discharge object portion ) 
60 

metal -graphite sheet composite 
50 

metal -graphite sheet composite 
200 

circuit board 
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10 

Drawings 




[13 3] 



electronic equipment 
[Figure I] 



[Figure 2] 



[Figure 3] 
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[E 5] [Figure 5] 
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[Figure 6] 



[@ 7] [Figure 7] 
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[Figures] 
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[Figure 9] 



[0 10] [Figure 10] 
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